Background: Recent guidelines for chronic obstructive pulmonary disease (COPD) state that COPD is both preventable and treatable. To gain a more positive outlook on the disease it is interesting to investigate factors associated with good, self-rated health and quality of life in subjects with self-reported COPD in the population. Methods: In a cross-sectional study design, postal survey questionnaires were sent to a stratified, random population in Sweden in 2004 and 2008. The prevalence of subjects (40-84 years) who reported having COPD was 2.1% in 2004 and 2.7% in 2008. Data were analyzed for 1475 subjects. Regression models were used to analyze the associations between health measures (general health status, the General Health Questionnaire, the EuroQol five-dimension questionnaire) and influencing factors.
Introduction
Chronic obstructive pulmonary disease (COPD) is a major public health problem in persons over 40. 1 Further increases in the prevalence and mortality of COPD can be expected over the coming decades. 2 People in general had little knowledge about the disease, 3 but during the last decade COPD has become a widely recognized disease entity. Those with self-reported COPD in the adult population can now be identified and questioned about their health status and quality of life.
The World Health Organization (WHO) (1948) defines health as "a state of complete physical, mental and social well-being and not merely the absence of disease or infirmity". In later years, a salutogenic approach focusing on factors supporting health and well-being has successively been introduced 4 and was supported by the WHO Ottawa Charter of 1986, 5 which advocated a reorientation of health services towards the promotion of health. Knowledge about predictors of good health can support health-promoting activities among individuals with chronic disorders. 6 Thus, a health-promoting society for healthy people as well as for those with chronic diseases could be created, both at societal and individual levels. 7 We have previously shown that subjects with chronic disease have a low general health status and a low level of physical activity compared with healthy subjects. 8 Subjects with COPD are particularly restricted in their activities. Patients with COPD can be impaired in all domains of healthrelated quality of life 9 and depression in patients with COPD seems associated with poor exercise performance and lower health status. 10 Studies often focus on risk factors and negative aspects, with a focus on ill-health, 11 while determinants of good health have been studied less extensively. 12 Recent guidelines for COPD state that COPD is both preventable and treatable. 2 In addition, the importance of increasing awareness of COPD, to promote a healthy lifestyle and encourage physical activity in all patients with COPD has been emphasized. 13 Therefore, investigating factors associated with good health in subjects with COPD is of great interest. The aim of this study was to investigate factors associated with good, self-rated health and quality of life in subjects with self-reported COPD. 66.5% (2008). All subjects who answered "Yes, COPD" to the question "Have you or have you had any of the following longstanding diseases or problems during the past 12 months", were included (Table 1 ). The prevalence of subjects who stated having COPD in the sample was 2.1% in 2004 and 2.7% in 2008. Due to the low reported prevalence of COPD, the results from the two surveys were combined to obtain a larger population for analysis. The probability of the same person answering both surveys was 2.4% and this possible overlap was assessed as not influencing results.
Study population and methods

Study population
Methods
The factors associated with health status and quality of life in those with self-reported COPD were analyzed.
Outcome variables -health status and quality of life General health status was assessed by the answer to the question "How do you rate your general health status?" with the alternatives; "Very good/Good/Neither good nor poor/ Poor/Very poor". 14 The General Health Questionnaire (GHQ) is a self-reported questionnaire designed to identify psychological disorders, mainly within the anxiety/depression spectrum. In the present study the 12-item version (GHQ12) was used. 15 Scores were calculated from dichotomizing the 12 items (0 = equal or better than usual, 1 = worse than usual), and psychological distress was defined as present when the total score was 3 or higher.
The EuroQol five-dimension questionnaire (EQ-5D), consists of the five dimensions: mobility, self-care, usual activities, pain/discomfort, and anxiety/depression, each of which offered three possible responses: "No problems/Some or moderate problems/Extreme problems". The index of EQ-5D was computed according to Burström et al, 16 (1 = full health, 0 = death).
The factors potentially associated with outcome variables were: age and sex, which are basic factors in all models. In regression analyses, age and body mass index (BMI; body weight divided by the square of height) are standardized.
Economic problems were described by answers to the question: "Have you had difficulties in managing expenditures for food, rent, bills, etc. during the past 12 months?" with the alternatives: "No" or "Yes, 1 month/Yes, 2 months/ Yes, 3-5 months/Yes, 6-12 months"; all Yes-alternatives were classified as "Yes".
Alcohol use was categorized by five categories: "Never/ Once a month or less/2-4 times a month/2-3 times a week/4 times a week or more". Educational level was combined into the categories: "Compulsory school/Grammar school/ University/Other".
Social support was assessed according to the question: "Do you have any persons in your vicinity who can provide you with personal support in case of personal problems or life crises?" with the alternatives: "Yes, undoubtedly/Yes, probably/Presumably not/No"; where "No" and "Presumably not" were classified as "No".
Smoking status contained four alternatives: "Never smoked/Stopped smoking (ex-smoker)/Intermittent smoker/ Daily smoker". The latter two alternatives were combined to "Current smoker".
Physical activity in leisure time was estimated on a fourcategory scale indicating (A) sedentary (mostly sitting or low activity ,2 hours a week); (B) moderate exercise (low activity .2 hours a week); (C) moderate regular exercise (high activity .30 minutes, 1-2 times a week); (D) regular exercise and training (high activity .30 minutes $3 times a week).
Health care utilization was indicated by a "Yes" response to the question: "Have you, due to symptoms or disease, visited a doctor in a hospital emergency department during the past three months?" or "Have you, due to symptoms or disease, been admitted to a hospital during the past three months?"
Comorbidity factors
Comorbidities often associated with COPD were captured by "Yes" answers to the question about presence of longstanding diseases or problems in the last 12 months. These diseases or problems were cardiovascular disease, hypertension, asthma, depression, and chronic fatigue syndrome.
Statistical methods
For descriptive analysis we used means, standard deviations, and proportions along with t-tests and chi-square tests for associations. Regression models were used to analyze the association between health measures (general health status, GHQ12 index, EQ-5D) and a predefined set of explanatory variables. These are added in two blocks for each health measure: block 1 -sex, age, and additional factors (BMI, economic problems, alcohol use, educational level, social support, smoking status, and physical activity), and block 2 -comorbidity factors (cardiovascular disease, hypertension, asthma, depression, and chronic fatigue syndrome). Because there are correlations between comorbidities they are added one at a time in separate analyses. The purpose of block 2 is to see whether comorbidity has any influence on the associations between explanatory variables and outcome.
For GHQ12 we used logistic regression, with odds ratios (OR) and 95% confidence intervals (95% CI). For general health we tested the proportional odds assumption in ordinal logistic regression and, when necessary, used partial proportional odds or multinomial regression models instead. All regression analyses for general health were made using the Stata command gologit2, 17 with automatic testing of the proportional odds assumption both globally and for each variable respectively. For EQ-5D we tested the normal assumption of linear regression. Because the data showed significant deviations, we used median regression instead. 18 Nonlinear effects of age and BMI were tested using multivariate fractional polynomials (FP). 19 The estimation routine for fractional polynomials starts with a linear regression model and is expanded when indicated by data, resulting in a parsimonious model still complex enough to describe associations present in data. Associations were measured using odds ratios with 95% CI.
All analyses were performed using Stata/IC (v 10; Stata Corp LP, College Station, TX).
Ethics
According to the Swedish laws of medical research ethics, population studies with de-identified personal data do not require ethical approval. The reasoning behind this is that the respondent gave consent when returning the questionnaire.
Results
The mean age was 69.1 years (females 67.0 and males 69.9 years), and more men than women had self-reported COPD (Table 1) . One-third were current smokers, and 28% of all subjects were daily smokers. A total of 83% reported submit your manuscript | www.dovepress.com Dovepress Dovepress physical activity on the two lowest levels, and a sedentary lifestyle was stated by 39%. There was no difference in reported physical activity between the years 2004 and 2008. Compulsory school was the highest educational level in 57% and more than 84% were retired, on sick leave, or had a sickness pension. Comorbidity was present with cardiovascular disease in 34%, hypertension, or asthma in more than 40%, depression in 26%, and chronic fatigue syndrome in 22%. More than 23% had visited an emergency department during the past 3 months, compared with 8%-9% in age-matched subjects without COPD, and 14% had been admitted to hospital.
General health status was reported as "very good/good" in 24% (Table 2 ) and psychological well-being was not impaired in 77%. Quality of life (EQ-5D) was graded as "no problems" by half the subjects regarding mobility and anxiety/depression, while 14% had "no problems" with pain/discomfort, and more than 60% had "no problems" with usual activities. A slightly better status on the health and quality of life measures could be seen in 2008 compared with 2004 (Table 2) . Unadjusted relations between self-reported health status and level of physical activity are described in Figure 2 .
The regression analyses of self-reported general health diagnostic tests showed deviations from the proportional odds assumption for some variables (age, economic problems, alcohol use, and smoking status) and, as a consequence, partial proportional odds models were used. The heterogeneous associations for these four variables are described in Table 3 as four odds ratios (odds comparing "Very bad" vs "Bad", "Bad" vs "Neither good nor bad", "Neither good nor bad" vs "Good", and "Good" vs "Very good") for each variable. These odds ratios were interpreted as ordinary odds ratios where, for example, the reference outcome was "Neither good nor bad" the other was "Good". Tests of nonlinear effects for age and BMI only showed significant nonlinear associations for age in the analysis of GHQ12.
Age showed a linear association with self-reported general health, but only when comparing outcome "Good" to "Neither good nor bad" or when comparing "Very good" to "Good". Age showed a U-shaped association with GHQ12 with the lowest odds for having psychological distress at 68 years.
Economic problems were associated with all three health measures, where reporting no economic problems was associated with higher odds for better self-reported general health, lower odds for psychological distress, and increased median of EQ-5D. For self-reported general health the association Figure 2 Relationship between self-rated general health (x-axis) and physical activity in leisure time.
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Dovepress was significant only when comparing "Good" to "Neither good nor bad" health states. Alcohol use was associated with self-reported general health (only when comparing "Bad" to "Very bad") and weakly associated to EQ-5D. For both measures the reporting of no alcohol use was associated with lower levels of health.
Social support was associated with better status for all three health measures.
Smoking status was significantly associated with higher odds for better self-reported general health and lower odds for psychological distress for those reporting "Never smoked".
Physical activity was associated at all levels with all three health measures. For self-reported general health, the odds of having better health were multiplied by a factor 2.4-7.7 depending on activity level. The odds of being psychologically distressed were reduced by approximately 50%. The median EQ-5D index increased with 0.04-0.09 depending on activity level.
There were no significant associations between the three health measures and sex, BMI, or educational level.
EQ Adjusting for comorbid conditions (cardiovascular disease, hypertension, asthma, depression, and chronic fatigue syndrome), however, did not alter the associations presented in Table 3 in any significant way.
Discussion
This study has shown that subjects with COPD when combined with good health and good quality of life were physically active. The higher the physical activity levels the better their health and quality of life. We also showed that even a low level of physical activity was better than a sedentary lifestyle.
Our results were in accordance with Garcia-Aymerich et al who, in an epidemiological study, assessed daily life activities in subjects with COPD and found associations between higher levels of regular physical activity and better functional status. 20 They also showed that physically active subjects with COPD had a lower risk of COPD admissions and mortality. They proposed that physical activity should be widely recommended for patients with COPD in COPD guidelines. 21 Our results were also in accordance with those from an asthma population in Canada, 22 where those with good self-reported health are more physically active. Pitta et al, also showed that encouragement to be more active in daily life is an important part of the management of patients with COPD. 23 Clinical studies have also shown that patients with COPD spend less time walking and standing compared with age-and sex-matched healthy subjects and activity is on a lower intensity level 23 that is not sufficient to promote and maintain health. 24 Multidisciplinary pulmonary rehabilitation is a basis for treatment of COPD, with evidence for improvement in exercise endurance, dyspnea, functional capacity, and quality of life. 23 Exercise training is a cornerstone of the concept of rehabilitation. 2 As the majority of patients with COPD are treated in primary care, it is important to make it possible for them to enter programs including physical training in primary care settings. 25 However, better functional status is associated with daily life activities rather than planned exercise activities, 21 which is encouraging because regular spontaneous physical activity is easier for most subjects with COPD. In a recent study, Watz et al 26 investigated physical activity in patients with COPD and found that physical activity is already reduced from GOLD Stage II, 2 which suggests that patients spontaneously choose to reduce their activity rather than be restricted by pulmonary limitation, which implies a possible behavioral component that can be influenced.
The present study showed associations between health and quality of life and the factors of social support and absence of economic problems, in line with data reported from general population surveys.
14 Among older persons with chronic diseases the highest risk for feelings of loneliness is reported for those with lung diseases. 27 There was a significant association between health, EQ-5D, and teetotalism. This is surprising as there are known relations between smoking and alcohol use, 28 which could be submit your manuscript | www.dovepress.com
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expected to influence health measures in subjects with COPD. The absence of some expected associations could also be interpreted as subjects with COPD, already having the status of limited health and quality of life, were not influenced by additional factors such as alcohol use.
Smoking was common among the subjects with COPD, where 28% smoked daily. This was a high number compared with smoking in the adult population in Sweden; 11% of men and 13% of women are daily smokers. 29 Thus, there are possibilities to reduce the prevalence of this important risk factor for subjects with COPD. Nonsmoking is a health supporting factor, but there is a worrying trend of higher prevalence of smoking among women, especially in younger age groups. 30 The design of the present study was cross-sectional and therefore no causal associations could be verified. Compared with studies directly aimed at subjects with respiratory symptoms, this population survey did not contain questions on specific respiratory symptoms, nor were there any instruments enabling grading severity of disease. The response rate in the present study was approximately 65%-70%, with a possible underestimation of smoking habits according to a study of nonresponders in a large scale questionnaire survey on respiratory health in Sweden. 31 There are, however, no signs of bias in disease and symptom prevalence in that study.
The prevalence of self-reported COPD in the present study was low compared with other studies. 32 The questionnaire did not focus on respiratory problems, however. Moreover, on the diagnosis list, the COPD diagnosis was, perhaps, not the primary diagnosis of choice. This could indicate that subjects with more severe disease, where a COPD diagnosis was clearly expressed, were included in the present study. The high proportion of retired persons or persons on sick leave also supported this assumption. It cannot be stated that our results could be generalized to the total COPD population.
The global perception of health status was, in our study, measured by one question according to the same principle as in other studies. 33 Idler et al conclude that self-ratings provide the respondents' views of global health status in a way that nothing else can. 34 Regarding "Patient activity in COPD", Paul W Jones suggests in a review that activity limitation may be a central determinant of impaired quality of life due to poor health, 35 which also implies an association between activity and health. Quality of life in chronic diseases varies between individuals and within an individual over time and can be described as "the discrepancy between our expectations and our experience". 36 Montes de Oca et al report that an important proportion of persons with COPD grade their general health as good-to-excellent, and interpret this as "the patients' underestimation of disease severity". 33 This could, however, be a result of chronically ill patients' adaptation to irreversible changes in their health through lower expectations of quality of life.
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Conclusions
A better self-rated health status and quality of life was associated with higher levels of physical activity, social support, absence of economic problems, and never smoking. The findings indicated that of factors that can be influenced, the promotion of physical activity and the strengthening of social support are important to maintain or improve health and quality of life in subjects with COPD. Severity of the disease as a possible confounding effect should be investigated in future population studies.
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